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Proposed Amended Claims 
CLAIMS: 

1. A closure suitable for mounting onto a container, the container having 
5 an opening defined by an end portion of the container, the closure including 

a top portion and a skirt portion depending from the top portion, an annular 
sealing rib projecting downwardly from an underside of the top portion, the 
rib including a first portion which is contiguous with the top portion and 
having an inner surface, which inner surface lies radially inwardly of the 

10 skirt portion and at least a second, frusto-conical, portion contiguous with 
the first portion and separated from the top portion by the inner surface of 
the first portion, the second portion having an upper side and an underside 
and extending radially inwardly to a circular edge, the inner surface of the 
first portion having an internal diameter relative to the external diameter of 

15 the end portion of the container to which the closure is to be attached such 
that during attachment of the closure with the end portion of the container, 
the sealing rib will be engaged by said end portion of the container so folding 
the second portion at least towards the inner surface of the first portion of the 
rib to form a seal between at least an outer surface of the end portion of the 

20 container and the closure, the closure being characterised in that there is an 
annular protrusion formed on the underside of the second portion and 
extending outwardly therefrom, the protrusion on attachment of the closure 
with the end portion engages the outer surface of the end portion so causing 
the sealing rib to be disposed over a greater area of the outer surface of the 

25 end portion of the container. 

2. The closure of claim 1 wherein the annular protrusion comprises an 
annular ridge extending outwardly to a peak. 

3. The closure of claim 2 wherein the ridge is substantially triangular in 
cross-section. 

30 4. The closure of claim 3 wherein one surface of the ridge comprises an 
end portion engaging surface that acts to extend the area of the seal between 
the second portion and the container end portion on attachment of the 
closure to the container. 

5. The closure of claim 1 wherein the annular protrusion is positioned 
35 about midway between the first portion and the circular edge of the second 
portion. 
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6. The closure of claim 1 wherein the annular protrusion is positioned 
closer to the first position than the circular free edge of the second portion. 

7. The closure of claim 1 wherein the annular protrusion has a resiliency 
flexible member extending outwardly from or adjacent the peak of the 

5 annular ridge, the resiliency flexible member serving to extend the area of 
the seal between the second portion and the container end portion on 
attachment of the closure to the container. 

8. The closure of claim 7 wherein the resiliency flexible member extends 
downwardly and inwardly from the peak of the annular protrusion prior to 

10 attachment of the closure to the container end portion. 

9. The closure of claim 7 wherein the resiliency flexible member tapers 
in thickness as it extends away from the second portion of the sealing rib. 

10. The closure of claim 1 wherein a screw thread is provided on an inside 
surface of the skirt portion that is adapted to engage with a corresponding 

15 thread on the outer surface of the end portion of the container. 

11. The closure of claim 1 wherein the first portion of the rib comprises a 
thickening of the skirt portion in the region adjacent the skirt's connection to 
the top portion. 

12. The closure of claim 1 wherein the first portion of the sealing rib is 
20 formed radially inwardly of the skirt portion with an annular space 

therebetween. 

13. The closure of claim 1 wherein the inner surface of the first portion is 
substantially cylindrical. 

14. The closure of claim 1 wherein the first portion of the rib has a 

25 thickness that increases as it extends in a direction away from the top portion 
of the closure. 

15. The closure of claim 1 wherein the sealing rib includes a third portion 
connected to the second portion at or adjacent the circular edge of the second 
portion and, prior to attachment of the closure to the container, extending 

30 generally axially away from the top portion to a distal end, the third portion 
being substantially no thicker than the second portion and having a length 
longer than its thickness. 

16. The closure of claim 1 wherein the closure is made from polyethylene. 

17. The closure of claim 1 wherein the closure is formed in one piece. 



18. The closure of claim 1 wherein the closure has a tamper evident band 
adapted to provide an indication of removal or attempted removal of the 
closure from a container. 

19. The closure of claim 18 wherein the tamper evident band extends from 
the skirt portion by connection through a plurality of frangible bridges. 

20. The closure of claim 18 wherein as the closure is removed from a 
container, the tamper evident band provides an indication of this removal 
either before or as the second portion of the sealing rib disengages with at 
least the outer surface of the end portion of the container. 

21. The closure of claim 1 wherein an underside of the top portion of the 
closure has an engagement means comprising a continuous or segmented 
annular ridge radially inside of the sealing rib. 

22. The closure of claim 21 wherein the upper side of the second portion 
of the rib has a complementary engagement means comprising a continuous 
or segmented annular ridge and wherein, on attachment of the closure with 
the end portion, the complementary engagement means are adapted to 
interlock thereby holding the sealing rib touching the underside of the top 
portion stationary and causing the second portion of the sealing rib to be 
disposed over a still greater area of the underside of the top portion as well as 
the outer surface of the end portion. 

23. The closure of claim 1 wherein at the line of meeting of the first and 
second portions of the sealing rib, a weakened zone or annular region of 
weakness is provided to assist even deformation of the second portion 
relative to the first as the closure is attached to the end portion of the 
container. 

24. A mould for forming a closure as defined in claim 1. 

25. A container having an opening defined by an end portion of the 
container, the end portion being sealed by a closure according to claim 1. 

26. The container of claim 25 wherein the container is used in an aseptic 
or hot fill process. 

27. A method of forming a closure as defined in claim 1, the method 
comprising the step of moulding a synthetic plastics material in a mould. 

28. The method of forming a closure as defined in claim 27 comprising the 
step of injection moulding the synthetic plastics materials in the mould. 
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29. A method of applying a closure as defined in claim 1 to an end portion 
of a container, the method comprising the step of turning the closure onto 
the end portion of the container imtil the closure seals the container. 



5 



ABSTRACT 

A closure (10) for mounting onto a container (16), the closure (10) 
including a top portion (11) and a skirt portion (12) depending from the top 
portion (11). An annular sealing rib (20) projects downwardly from an 
underside of the top portion (11). The rib (20) includes a first portion (14) 
5 which is contiguous with the top portion (11) and has an inner surface (19) 
which lies radially inwardly of the skirt portion (12) and at least a second, 
frusto-conical, portion (15) contiguous with the first portion (14) and 
separated from the top portion (11) by the inner surface (19) of the first 
portion (14). The second portion (15) has an upper side and an underside 

10 and extends radially inwardly to a circular edge. The inner surface (19) of 
the first portion (14) has an internal diameter relative to the external 
diameter of the end portion (30) of the container (16) to which the closure is 
to be attached such that during attachment of the closure with the end 
portion of the container, the sealing rib (20) is engaged by the end portion of 

15 the container so folding the second portion (15) at least towards the inner 

surface (19) of the first portion (14) of the rib to form a seal between at least 
an outer surface of the end portion of the container and the closure. The 
closure further has an annular protrusion (22) formed on the underside of the 
second portion (15) which extends outwardly therefrom. The protrusion (22), 

20 on attachment of the closure with the end portion, engages the outer surface 
of the end portion (30) so causing the sealing rib (20) to be disposed over a 
greater area of the outer surface of the end portion of the container. 



WO 00/56616 PCT/AU00/00218 

14 vX HA^vce_D - u p claims 

CLAIMS: 

1. A closure suitable for mounting onto a container, the container having 
an opening defined by an end portion of the container, the closure including 
a top portion and a skirt portion depending from the top portion, an annular 
sealing rib projecting downwardly from an underside of the top portion, the 
rib including a first portion which is contiguous with the top portion and 
having an inner surface, which inner surface lies radially inwardly of the 
skirt portion and at least a second, frusto-conical, portion contiguous with 
the first portion and separated from the top portion by the inner surface of 
the first portion, the second portion having an upper side and an underside 
and extending radially inwardly to a circular edge, the inner surface of the 
first portion having an internal diameter relative to the external diameter of 
the end portion of the container to which the closure is to be attached such 
that during attachment of the closure with the end portion of the container, 
the sealing rib will be engaged by said end portion of the container so folding 
the second portion at least towards the inner surface of the first portion of the 
rib to form a seal between at least an outer surface of the end portion of the 
container and the closure, the closure being characterised in that there is an 
annular protrusion formed on the underside of the second portion and 
extending outwardly therefrom, the protrusion on attachment of the closure 
with the end portion engages the outer surface of the end portion so causing 
the sealing rib to be disposed over a greater area of the outer surface of the 
end portion of the container. 

2. The closure of claim 1 wherein the annular protrusion comprises an 
annular ridge extending outwardly to a peak. 

3. The closure of claim 2 wherein the ridge is substantially triangular in 
cross-section. 

4. The closure of claim 3 wherein one surface of the ridge comprises an 
end portion engaging surface that acts to extend the area of the seal between 
the second portion and the container end portion on attachment of the 
closure to the container. \ 

5. The closure of -any o ne of th e prece de claimfljwherein the annular X 
protrusion is positioned about midway between the first portion and the 
circular edge of the second portion. 
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6. The closure of any-oifrc-o-f- claims- 1 fce-4 wherein the annular protrusion 
is positioned closer to the first position than the circular free edge of the 
second portion. -±, 

7. The closure of any - oh o- ef -th-e-p-F e eed-t-a g claims/wherein the annular 
5 protrusion has a resiliency flexible member extending outwardly from or 

adjacent the peak of the annular ridge, the resiliency flexible member 
serving to extend the area of the seal between the second portion and the 
container end portion on attachment of the closure to the container. 

8. The closure of claim 7 wherein the resilienCy flexible member extends 
10 downwardly and inwardly from the peak of the annular protrusion prior to 

attachment of the closure to the container end portion. 

9. The closure of claim 7-«r-efettR~6 wherein the resilienCy flexible 
member tapers in thickness as it extends away from the second portion of the 
sealing rib. \ 

15 10. The closure of aay-e&e-of the - p reeediag claim#/wherein a screw thread 
is provided on an inside surface of the skirt portion that is adapted to engage 
with a corresponding thread on the outer surface of the end portion of the 
container. 1 

11. The closure of - aajt^ae-of ^ fe e-pfeeediBg clairnj^wherein the first 

20 portion of the rib comprises a thickening of the skirt portion in the region 
adjacent the skirt's connection to the top portion. 

12. The closure of any-one- of claim/ 1 -te-30- wherein the first portion of the 
sealing rib is formed radially inwardly of the skirt portion with an annular 
space therebetween. ^ 

25 13, The closure of a B y- © fie- o f ^h- e-- p - r e eedi - ng claim^wherein the inner 
surface of the first portion is substantially cylindrical 

14. The closure of a ay-on e-o f claims;' l-te-42 wherein the first portion of the 
rib has a thickness that increases as it extends in a direction away from the 
top portion of the closure. ^_ 

30 15. The closure of an y on o - ef-fe e-jpjesediag claimjj/wherein the sealing rib 
includes a third portion connected to the second portion at or adjacent the 
circular edge of the second portion and, prior to attachment of the closure to 
the container, extending generally axially away from the top portion to a 
distal end. the third portion being substantially no thicker than the second 

35 portion and having a length longer than its thickness. 
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16. The closure of adiy - ^ e -ef^b e- p fo eod ri H - g -claim^j wherein the closure is 
made from polyethylene. *^ 

17. The closure of ai ^ y ^ i e ^f-A&^F&se-teg claim^^wherein the closure is 
formed in one piece. ^ 

5 18. The closure of a fij^me-^i^fee^feeedi r g g claims/wherein the closure has 
a tamper evident band adapted to provide an indication of removal or 
attempted removal of the closure from a container. 
19. The closure of claim/ 18 wherein the tamper evident band extends 
from the skirt portion by connection through a plurality of frangible bridges. 
10 20. The closure of claim 18-Q-r-s4-ai-m~4-9 wherein as the closure is removed 
from a container, the tamper evident band provides an indication of this 
removal either before or as the second portion of the sealing rib disengages 
with at least the outer surface of the end portion of th^e container. 

21. The closure of a n y on e -Q^4h€-pg@e@di-Bg claim#/ wherein an underside 
15 of the top portion of the closure has an engagement means comprising a 

continuous or segmented annular ridge radially inside of the sealing rib. 

22. The closure of claim 21 wherein the upper side of the second portion 
of the rib has a complementary engagement means comprising a continuous 
or segmented annular ridge and wherein, on attachment of the closure with 

20 the end portion, the complementary engagement means are adapted to 

interlock thereby holding the sealing rib touching the underside of the top 
portion stationary and causing the second portion of the sealing rib to be 
disposed over a still greater area of the underside of the top portion as well as 
the outer surface of the end portion. 

25 23. The closure of afiy-eae-^rf-the-pfeeediitg claims/wherein at the line of 
meeting of the first and second portions of the sealing rib, a weakened zone 
or annular region of weakness is provided to assist even deformation of the 
second portion relative to the first as the closure is attached to the end 
portion of the container. 

30 24. A mould for forming a closure as defined in any--enc-of the -p-rccedi-ng 
claim^. ^ 

25. A container having an opening defined by an end portion of the 
container, the end portion being sealed by a closure according to any-oa e-of 

claims 1 ' 14e-23. 

i 

35 26. The container of claim 25 wherein the container is used in an aseptic 
or hot fill process. 
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27. A method of forming a closure as defined in a-ayone of claim| 1 t-e-2-3. 
the method comprising the step of moulding a synthetic plastics material in a 
mould. 

28. The method of forming a closure as defined in claim 27 comprising the 
5 step of injection moulding the synthetic plastics materials in the mould. 

29. A method of applying a closure as defined in any of claim| 1 io-QA to 
an end portion of a container, the method comprising the step of turning the 
closure onto the end portion of the container until the closure seals the 
container. 
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"Closur ewi th seal member 1 ' 

Technical Field 

The present invention relates to linerless closures for containers. More 
particularly, the invention relates to such closures for use in hot fill and 
aseptic processes. 
Background Art 

Refrigeration or preservatives are two techniques that have long been 
used for ensuring that foods and beverages remain suitable for consumption 
by consumers. Canning., where products are heated in the container over a 
period of time, has also long been used as a means of sterilising food 
products. 

Hot fill and aseptic processing are two more recent techniques 
developed for sterilising foods and beverages. Hot fill processing is used in 
the packaging of beverages such as iced tea, water and fruit juice. Aseptic 
processing is also used in the packaging of these products and other foods 
including milk, soups, yoghurts and tomato products. 

In the hot fill process, the containers are filled with the beverage while 
the beverage is still hot. This process serves to sterilise the beverage before 
sealing of the container. Beverages packed in this way can be shipped 
without the need to provide refrigeration of the containers. 

Due to the temperatures involved, the hot fill process results in an 
expansion of the container and closure subsequent to the filling and sealing 
of the container. The subsequent cooling of the container typically extends 
over a considerable period and creates a partial vacuum inside the container 
due to contraction of the beverage and of the air in the void above the 
beverage. 

Closures for sealing containers filled using the hot fill process must be 
able to withstand the high temperatures of the filling process and remain 
sealed to the container during cooling of the container after filling. Closures 
for hot fill application usually comprise a polypropylene cap having a top 
and depending skirt, with a wad or liner positioned within the cap and fixed 
to the underside of the top. 

Linerless closures have also been proposed for use in hot fill 
applications. Typically, such linerless closures rely on a bore seal that 
extends into the bore of the end portion of the container and seals with the 
inside surface of the end portion of the container. By having a bore seal that 
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extends well down the inside surface of the end portion of the container, the 
prospect of loss of seal due to differential shrinkage of the closure and the 
container during the hot fill process is minimised. 

In aseptic packaging., the container is sterilised and filled with a sterile 
food product within the confines of a hygienic environment. The liquid food 
or beverage is sterilised outside the container using an ultra-high temperature 
process that rapidly heats, then cools the product before filling the container. 
Any packaging used in the aseptic process must be able to preserve the 
sterilisation of the package's contents until the package is opened by the end 
consumer. One form of aseptic packaging container presently used is a box- 
shaped package that is a laminate of paperboard. polyethylene and 
aluminium. 

Certain linerless closures have been proposed for use in sealing 
containers for carbonated beverages. United States patent specification 
5.423.444 discloses a plastic closure for a container having an externally 
screw threaded neck, the closure including a top portion and an internally 
threaded skirt. The closure has an annular sealing rib which projects 
downwardly from the underside of the top portion. The rib includes a first 
substantially cylindrical portion contiguous with the underside of the top 
portion and lying adjacent to or abutting with the skirt, and a second, frusto- 
conical. portion contiguous with the end of the first portion distal to the 
underside of the top portion and extending radially inwardly to a circular free 
edge. During threaded attachment of the closure with the neck, the second, 
frus to-conical, portion will be engaged by a free end of the neck and folded 
back towards the first, substantially cylindrical portion of the rib to form a 
gas tight seal between at least the outer surface of the neck of the container 
and the closure. 

United States patent specification 5,609,263 discloses a variant of the 
above closure in which there is at the free end of the second portion of the 
rib a thick seal ring of substantially circular cross-sectional shape. The rib 
and the seal ring are dimensioned to engage the free end of the neck when 
the closure is threaded onto the neck such that when the neck is fully 
screwed into the closure its free end crushes the seal ring directly against the 
inside surface of the top portion of the closure. 

Australian Patent Application No 80944/98 discloses still further 
variants of the closure described in US 5,423,444. In one variant, the sealing 
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rib of the closure has a third portion connected to the second portion at or 
adjacent its circular edge and extending generally in a direction away from 
the top portion. The third portion is substantially no thicker than the second 
portion and has a length longer than its thickness. On attachment of this 
5 closure to a container, the third portion is positioned between the neck of the 
container and the underside of the top portion of the closure. 

The present invention is directed to a sealing rib arrangement for 
closures that further improves the sealing ability of linerless closures of the 
type identified in the abovementioned prior art particularly when used in the 

10 hot fill process. 

Disclosure of the Invention 

According to a first aspect, the present invention relates to a closure 
suitable for mounting onto a container, the container having an opening 
defined by an end portion of the container, the closure including a top 

15 portion and a skirt portion depending from the top portion, an annular 

sealing rib projecting downwardly from an underside of the top portion, the 
rib including a first portion which is contiguous with the top portion and 
having an inner surface, which inner surface lies radially inwardly of the 
skirt portion and at least a second, frasto-conical, portion contiguous with 

20 the first portion and separated from the top portion by the inner surface of 
the first portion, the second portion having an upper side and an underside 
and extending radially inwardly to a circular edge, the inner surface of the 
first portion having an internal diameter relative to the external diameter of 
the end portion of the container to which the closure is to be attached such 

25 that during attachment of the closure with the end portion of the container, 
the sealing rib will be engaged by said end portion of the container so folding 
the second portion at least towards the inner surface of the first portion of the 
rib to form a seal between at least an outer surface of the end portion of the 
container and the closure, the closure being characterised in that there is an 

30 annular protrusion formed on the underside of the second portion and 

extending outwardly therefrom, the protrusion on attachment of the closure 
with the end portion engages the outer surface of the end portion so causing 
the sealing rib to be disposed over a greater area of the outer surface of the 
end portion of the container. 

35 In a preferred embodiment, the annular protrusion comprises an 

annular ridge extending outwardly to a peak. The ridge is preferably 
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substantially triangular in cross-section. One surface of the ridge preferably 
comprises an end portion engaging surface that acts to extend the area of the 
seal between the second portion and the container end portion on attachment 
of the closure to the container. The annular protrusion can be positioned 
5 about midway between the first portion and the circular edge of the second 
portion. In another embodiment, the annular protrusion can be positioned 
closer to the first position than the circular free edge of the second portion. 

In one embodiment., the annular protrusion can have a resiliency 
flexible member extending outwardly from or adjacent the peak of the 

10 annular ridge. The flexible member, on attachment of the closure, engages 
the outer surface of the end portion and is flexed relative to the ridge. The 
flexing of the flexible member serves to provide further extension of the 
sealing area between the second portion and the outer surface on attachment 
of the closure. The resiliency flexible member preferably extends 

15 downwardly and inwardly from the peak of the annular protrusion prior to 
attachment of the closure to the container end portion. Further, the 
resiliency flexible member can taper in thickness as it extends away from the 
second portion of the sealing rib. 

The end portion of the container to be sealed by the present invention 

20 preferably has a free end, an outer, preferably cylindrical, surface and an 

inner, preferably cylindrical, surface, the inner surface defining a bore. The 
join between the free end and the inner surface and the join between the free 
end and the outer surface are each preferably smoothly curved and define 
respectively what are hereinafter called the inner and outer sealing radii of 

25 the end portion of the container. Containers having end portions which do 

not have an inner and/or an outer sealing radii will, however, also be sealable 
by the closure defined herein. 

The closure is preferably provided with a screw thread on an inside 
surface of the skirt portion adapted to engage with a corresponding thread on 

30 the outer surface of the end portion of the container. It is, however, possible 
for the container and the closure to be formed with other complementary 
attachment means. Such an arrangement could, for instance, comprise snap- 
on attachment means having a rib on the inside surface of the closure and a 
corresponding groove on the outer surface of the end portion of the container. 

35 The inner surface of the first portion is preferably substantially 

cylindrical. The first portion of the rib can comprise a thickening of the skirt 
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portion in the region adjacent the skirt's connection to the top portion. By 
comprising such a thickening, the root of the second portion of the rib is 
moved inwardly of the part of the skirt portion having the screw thread or 
other attachment means. 
5 In another embodiment, the first portion of the sealing rib is formed 

radially inwardly of the skirt portion with an annular space therebetween. In 
a still further embodiment, the first portion of the sealing rib can be in 
abutment with the skirt portion. 

In yet a further embodiment, the first portion of the rib can have a 

10 thickness that increases as it extends in a direction away from the top portion 
of the closure. This thickening of the first portion serves to increase the force 
of the pressure of the rib against the outer surface of the end portion of the 
container on attachment of the closure to the end portion. The thickness of 
the first portion can increase at a uniform rate along the length of the first 

15 portion away from the top portion, however, it could do so in a non-uniform 
manner. The increase in the thickness of the first portion means that the 
inner surface and, where there is one, the outer surface, of the first portion 
will each not necessarily be exactly cylindrical. They may respectively taper 
slightly inwardly and outwardly relative to the axis of the closure in a 

20 direction away from the top portion of the closure. 

The inner surface of the first portion serves to form an abutment 
towards which the second portion is folded during attachment of the closure 
with the end portion of a container. Preferably, during attachment, the 
second portion will be folded back against the first portion such that it bears 

25 against the inner surface of the first portion. This will cause the second 
portion, including the annular protrusion, to bear more strongly against at 
least the outer surface of the end portion of the container and so form a better 
seal with at least the outer surface of the end portion. 

In a further embodiment, the sealing rib can include a third portion 

30 connected to the second portion at or adjacent the circular edge of the second 
portion and extending generally in a direction away from the top portion. 
The third portion is preferably substantially no thicker than the second 
portion and further preferably has a length longer than its thickness. The 
third portion of the sealing rib is preferably contiguous with the circular edge 

35 of the second portion, though it may be spaced slightly radially outwardly 
from it. The third portion also preferably projects generally axially away 
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from the top portion of the closure to its distal end. The third portion is 
preferably substantially cylindrical and can have both a cylindrical inner 
surface and a cylindrical outer surface. The third portion can join the second 
portion in an angular disjunction or it may join it in a smooth angular 
5 transition from the generally radially inward direction of the second portion 
to a generally axial direction. In this embodiment, on attachment of the 
closure to the end portion of the container, the third portion preferably seals 
with the end portion from a position on the outer surface of the end portion 
to at least the apex of the free end of the end portion. 

10 The closure according to the present invention may be moulded from 

any suitable synthetic plastics material, however it is preferred that it is 
formed from a suitable grade of polyethylene or polypropylene. It is also 
preferred to form the closure in one piece. The closures could, however, be 
formed in two or more parts with at least the sealing rib formed separately 

15 from the top portion and the skirt portion. 

It will be apparent to persons skilled in the art that numerous 
modifications may be made to the closure described in this specification 
without departing from the scope of the invention as earlier defined. The 
closure, for instance, is preferably provided with a tamper evident band 

20 adapted to provide an indication of removal or attempted removal of the 

closure from a container. The tamper evident band can extend from the skirt 
portion by connection through a plurality of frangible bridges. As the closure 
is removed from a container, the tamper evident band preferably provides an 
indication of this removal either before or as the second portion of the 

25 sealing rib disengages with at least the outer surface of the end portion of the 
container. This serves to ensure the integrity of the container's contents, that 
may have been filled by a hot fill or aseptic process, until ultimate 
consumption or use by the consumer of the container's contents. 

As is described in Australian patent specifications 668197. the 

30 contents whereof are incorporated herein by reference, the band can also 

comprise a generally cylindrical body portion and a segmented rib extending 
inwardly of the body portion and adapted to provide a lip having an inner 
free edge to engage under a retaining flange extending outwardly from the 
end portion of the container. The combined length of the segmented ribs can 

35 be equal to at least 50% of the internal circumference of the band and the 
segmented ribs are preferably separated from each other by a gap. Each of 
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the rib segments can each have an upper surface facing generally towards the 
top portion of the closure and an underside facing generally away from the 
top portion, with the inner surface of the band having a plurality of radially 
inward projections extending from above the free edge of the band and not 
5 extending beyond the inner free edge of the lip. 

As is described in Australian patent specification 683598, the contents 
whereof are incorporated herein by reference, the upper surface of each rib 
segment extending inwardly of the body portion can comprise a first surface 
contiguous with the body portion of the band, which surface slopes inwardly 

10 and downwardly away from the top portion, and a second surface which 

extends radially inwardly from the inner terminus of the first surface and has 
a slope angle substantially normal to the skirt portion of the closure. 

As is described in US 5.676,269. the contents whereof are incorporated 
herein by reference, the tamper evident band can be joined to the skirt 

15 portion of the closure by a plurality of frangible bridges and at least one non- 
frangible bridge. The band can further have a substantially L-shaped slot 
extending through the side wall of he band, the horizontal leg of which 
terminates directly adjacent to or under the non-frangible bridge, and a 
weakened frangible region extending from the terminating end of the 

20 horizontal leg axially downwardly to the bottom of the band distal the 
frangible bridges. 

The underside of the top portion of the closure can also have an 
engagement means comprising a continuous or segmented annular ridge 
radially inside of the sealing rib. The upper side of the second portion of the 

25 rib may also be formed with a complementary engagement means comprising 
a continuous or segmented annular ridge as is described in US 5,782,369, the 
contents whereof are incorporated herein by reference. On attachment of the 
closure with the end portion, the complementary engagement means on the 
second portion engage with the underside of the top portion. Where the 

30 underside of the top portion has the engagement means, the respective 
engagement means preferably are adapted to interlock as the closure is 
attached to the container thereby holding the sealing rib touching the 
underside of the top portion stationary and causing the second portion of the 
sealing rib to be disposed over a still greater area of the underside of the top 

35 portion as well as the outer surface of the end portion. 
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Where the closure has a screw thread on the inner surface of the skirt, 
the thread can be continuous or formed of a series of thread segments. If 
formed from a series of thread segments, the thread segments can be 
arranged, starting from a first thread segment distal to the top, along a helical 
thread locus, as is described in Australian patent specification 668197. Each 
of the thread segments except the first can be formed with two substantially 
planar end surfaces that are inclined to the axis of the closure and face away 
from the top of the closure, that is they face in the direction that a mould 
core used to mould the closure was withdrawn. In this specification, the 
term "substantially planar surface" is used to describe a surface that is nearly 
actually planar or that is curved provided that it all faces in the defined 
direction. The first of the thread segments is preferably pointed at its end 
distal to its one adjacent thread segment to assist in mating the thread on the 
closure with a complementary thread on the neck of a container. 

The substantially planar ends of the thread segments can also be 
inclined to a notional radial plane of the closure extending from the 
longitudinal axis of the closure to the end of the respective thread segment 
such that the ends are inclined to the cylindrical skirt by an angle that is less 
than the angle that the respective notional plane makes with that skirt. 

There also can be at the line of meeting of the first and second portions 
of the sealing rib. a weakened zone or annular region of weakness to assist 
even deformation of the second portion relative to the first as the closure is 
attached to a container as is described in Australian patent specification 
637706, the contents whereof are incorporated herein by reference. 

In a further aspect, the present invention comprises a mould for 
forming a closure as defined herein. The mould can be used to form the 
closure using injection or rotary moulding. It will be appreciated by persons 
skilled in the art that other suitable techniques for forming the closure could 
also be utilised. 

In another aspect, the present invention comprises a container having 
an opening defined by an end portion of the container, the end portion being 
sealed by a closure as defined herein. The container can be used in an 
aseptic or hot fill process. 

In a still further aspect, the present invention comprises a method of 
forming a closure as defined herein, the method comprising the step of 
moulding a synthetic plastics material in a mould. 
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The method can comprise the step of injection moulding the synthetic 
plastics materials in the mould. 

In yet a further aspect, the present invention comprises a method of 
applying a closure as defined herein to an end portion of a container, the 
method comprising the step of turning the closure onto the end portion of the 
container until the closure seals the container. 
Brief Description of Drawings 

The following description of a preferred embodiment of the present 
invention is provided as an example of the invention and is described with 
reference to the accompanying drawings, in which:- 

Fig. 1 is an enlarged sectional view of a portion of a closure according 
to the first aspect of the present invention before attachment with the end 
portion of a container: 

Fig. 2 is an enlarged sectional view of a portion of the closure of Fig. 1 
sealingly engaged with the neck of a container: and 

Fig. 3 is a part-diametrical view of an embodiment of the closure 
according to the present invention before engagement with the neck of a 
container and part-longitudinal cross-sectional view of the closure after 
sealing engagement with the neck of a container. 
Best Mode for Carrying Out the Invention 

A closure according to the present invention is generally depicted as 
10 in the drawings. 

The closure 10 comprises a circular top 11 and a depending skirt 12. 
The radially inner surface of the skirt 12 is provided with a segmented screw 
thread 35 that is adapted to mate with a corresponding continuous thread 36 
on the neck of a bottle 16 to which the closure 10 is adapted to be attached. 
While the embodiment of the closure 10 depicted in the drawings has a 
screw thread 35. other suitable means for attaching the closure 10 to the 
bottle 16 would be immediately apparent to a person skilled in the art. 

The bottle 16 can be fabricated from a plastics material such as 
polyethylene terephthalate (PET). The bottle is preferably adapted to be used 
in a hot fill or aseptic filling process. As depicted in Figs. 2 and 3, the bottle 
16 has an end portion 30 having a free end 31. an outer cylindrical surface 
32, and a inner cylindrical surface 33. The join between the free end 31 and 
the outer surface 32 is smoothly curved and defines an outer sealing radius 
34 for the end portion 30 of the bottle 16. Bottles having an end portion 30 
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which do not have an outer sealing radius will., however, still be sealable by 
the closure defined herein. The depicted closure 10 is formed integrally from 
high density polyethylene in a mould by injection moulding. 

The radially outer surface of the skirt 12 carries a series of fine vertical 
5 ribs 13. The fine ribs 13 in the depicted embodiment terminate at the lower 
edge of the skirt 12 in a narrow circumferential rib 37. 

A sealing rib 20 is provided on the underside of the top 11 of the 
closure 10. The rib 20 is continuous and annular. Seen in cross-section, the 
rib 20 has two main portions, a first portion 14 contiguous with the top 11 

10 and spaced apart from the skirt 12 and a second portion 15. While depicted 
spaced from the skirt 12, the first portion 14 can, in another embodiment, 
comprise a thickening of the skirt 12 adjacent the top 11 or can abut the skirt 
12. The inner surface 19 of the first portion 14 is substantially cylindrical, 
while the second portion 15, prior to attachment to the bottle 16, is frusto- 

15 conical in form. The second portion 15 is of substantially constant thickness 
as it extends radially inwardly from its outer edge which is contiguous with 
the lower end of the first portion 14. While depicted as being of substantially 
constant thickness, it will be envisaged that the second portion 15 can taper 
slightly in thickness as it extends radially inwardly from its outer edge. A 

20 relatively sharp edge 21 is formed between the first portion 14 and the 

second portion 15. This sharp edge 21 defines a line of weakness between 
the two portions for a purpose that will be described later in this 
specification. 

The underside of the second portion 15 has an annular ridge 22 
25 extending outwardly away from the top portion 11 to a peak 23. The ridge 22 
is substantially triangular in cross-section, with one surface 24 being adapted 
to engage and so seal with the outer surface 32 of the end portion 30 of the 
bottle 16. The ridge 22 also has a tapering resiliently flexible member 25 that 
extends, prior to attachment of the closure 10 to the bottle 16, downwardly 
30 and inwardly from the peak 23 thereof. As is most clearly depicted in Fig. 2, 
the flexible member 25. on attachment of the closure 10. engages the outer 
surface 32 of the end portion 30 and is flexed relatively outwardly. This 
flexing of the flexible member 25 serves to provide further extension of the 
sealing area between the second portion 15 and the outer surface 32 on 
35 attachment of the closure 10 to the bottle 16. 
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The second portion 15 also has formed on its upper surface and 
proximate its free edge, a continuous annular ridge 17. The underside of the 
top 11 has formed on its surface inwardly of the first portion 14 a continuous 
annular ridge 18. As the closure is relatively turned on to the end portion 30 
of the bottle 16, the second portion 15 contacts the free end 31 of the bottle 
16 and is caused to fold up towards and, in this case, against the inner 
surface 19 of the first portion 14. As the closure 10 is further turned on to 
the bottle 16. contact is made between the underside of the top 11 and the 
ridge 17 and between the ridge 18 and the upper surface of the second 
portion 15. 

Upon still further attachment of the closure 10, the ridge 17 abuts with 
the ridge 18 thereby ensuring the second portion 15 is wedged between the 
free end 31 of the bottle 16 and the underside of the top 11. ie. the movement 
attaching the closure 10 tends to pinch the second portion 15 of the rib 13 
between the free end 31 of the bottle 16 and the underside of the top 11 and 
to pull the frusto-conical portion 15 tightly in towards the outer sealing 
radius 34 and the outer surface 32 of the end portion 30 to produce a tight 
seal that extends from the free end 31 around the outer sealing radius 34 and 
well down the outer surface 32 of the end portion 30 of the bottle 16. 

The closure 10 has frangible bridges 40 extending between the lower 
edge 41 of the skirt 12 and the upper edge 26 of a tamper evident band 27 
forming an annular weak zone. As the closure 10 moves relatively down the 
end portion of the bottle 16. the rib 28 on the interior surface of the band 27 
diametrically expands over a retaining flange 29 on the bottle 16. 

The axis of each frangible bridge 40 is inclined such that when seen in 
side elevation the upper end of each bridge 40 is inclined to the left relative 
to its lower end. The bridges 40. therefore, bend as the closure 10 is screwed 
clockwise onto the bottle 16. As the rib 28 expands over the flange 29, the 
lower edge 41 of the skirt 12 and the upper edge 26 of the band 27 have room 
to flex towards each other whilst still having the bridges 40 therebetween. 
This stabilises the band 27 and reduces the likelihood of the bridges 40 
breaking during application of the closure 10 to the bottle 16. Once the rib 
28 has passed over and engaged under the flange 29, the frangible bridges 40 
return to their extended orientation. 

The rib 28 is made up of a series of rib segments separated by short 
breaks 28a. however, the rib segments 28 constitute a majority of the 
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circumference of the band 27 and act together as though the rib 28 was 
substantially continuous. The breaks 28a provide circumferential flexibility 
to the band 27 and allow the rib 28 to pass over the retaining flange 29 when 
the closure 10 is being applied to the bottle 16. 

Below the rib 28 and on the inside surface of the band 27 is an 
arrangement of a plurality of inwardly extending projections 38 and 38a, each 
having a long axis generally aligned with the longitudinal axis of the closure 
10. The projections 38 and 38a extend radially inwardly from the band 27 
sufficiently so as to come into contact with the retaining flange 29 during 
application of the closure 10 to the bottle 16 and once the bottle 16 is capped 
to lie close to the outer surface of the end portion 30. Each alternate 
inwardly extending projection 38a is spaced below the break 28a in the rib 28 
and is not connected to the rib 28. Each of the remaining extending 
projections 38 are connected at one end to the centre of a rib segment. Each 
inwardly extending projection 38 and 38a terminates short of the free end of 
the band 27. The projections 38 and 38a provide vertical strength to the band 
27 while allowing radial expansion of the band 27 over the retaining flange 
29. 

On the outside surface of the band 27 there is provided a number of 
thickenings 39. Each thickening 39 extends from a region adjacent the level 
of rib 28 to a region at the free end of the band 27 and forms a corrugated 
surface on the outside surface of the band 27. The thickenings 39 
strengthened the band 27 and thus enhance its vertical stiffness whilst 
retaining sufficient radial flexibility to allow the band 27 to radially expand 
over the retaining flange 29 when the closure 10 is being applied to the bottle 
16. The thickenings 39 allow sufficient axial force to be applied to the free 
end of the closure 10 to successfully eject the closure 10 from a core portion 
of a mould used in its production. 

The outer surfaces of the thickenings 39 present substantially flat 
lands which lie radially just outside the radial extent of the rest of the closure 
10 to allow the land to be mechanically gripped or otherwise contacted 
without necessarily contacting the skirt 12. 

As the closure 10 begins to be relatively unscrewed from the end 
portion 30. the rib 28 detains under the flange 29. As the closure 10 is 
unscrewed further, the bridges 40 are straightened which serves to 
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concentrate the forces tending to rupture the bridges 40 at the point of 
attachment at each bridge 40 to the band 27 and the skirt 12. 

The extension of the sealing area well down the outer surface 32 of the 
end portion 30 serves to delay the loss of seal between the closure 10 and the 
end portion 30 when the closure 10 is begun to be removed from the bottle 
16. In the depicted embodiment loss of seal does not occur until after or just 
as the bridges 40 connecting the tamper evident band 27 provide an 
indication of removal or attempted removal of the closure 10 from the bottle 
16. This is particularly important in the case of containers that have been 
filled by a hot fill or aseptic process, where it is important that the consumer 
have confidence of seal integrity between the closure 10 and the bottle 16 up 
until the time that the closure 10 is actually removed from the bottle 16. 

It will be appreciated by persons skilled in the art that numerous 
variations and/or modifications may be made to the invention as shown in 
the specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are. therefore, to 
be considered in all respects as illustrative and not restrictive. 
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CLAIMS; 

1. A closure suitable for mounting onto a container, the container having 
an opening defined by an end portion of the container, the closure including 
a top portion and a skirt portion depending from the top portion, an annular 

5 sealing rib projecting downwardly from an underside of the top portion, the 
rib including a first portion which is contiguous with the top portion and 
having an inner surface, which inner surface lies radially inwardly of the 
skirt portion and at least a second., frusto-conical, portion contiguous with 
the first portion and separated from the top portion by the inner surface of 

10 the first portion, the second portion having an upper side and an underside 
and extending radially inwardly to a circular edge, the inner surface of the 
first portion having an internal diameter relative to the external diameter of 
the end portion of the container to which the closure is to be attached such 
that during attachment of the closure with the end portion of the container. 

15 the sealing rib will be engaged by said end portion of the container so folding 
the second portion at least towards the inner surface of the first portion of the 
rib to form a seal between at least an outer surface of the end portion of the 
container and the closure, the closure being characterised in that there is an 
annular protrusion formed on the underside of the second portion and 

20 extending outwardly therefrom, the protrusion on attachment of the closure 
with the end portion engages the outer surface of the end portion so causing 
the sealing rib to be disposed over a greater area of the outer surface of the 
end portion of the container. 

2. The closure of claim 1 wherein the annular protrusion comprises an 
25 annular ridge extending outwardly to a peak. 

3. The closure of claim 2 wherein the ridge is substantially triangular in 
cross-section. 

4. The closure of claim 3 wherein one surface of the ridge comprises an 
end portion engaging surface that acts to extend the area of the seal between 

30 the second portion and the container end portion on attachment of the 
closure to the container. 

5. The closure of any one of the preceding claims wherein the annular 
protrusion is positioned about midway between the first portion and the 
circular edge of the second portion. 
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6. The closure of any one of claims 1 to 4 wherein the annular protrusion 
is positioned closer to the first position than the circular free edge of the 
second portion. 

7. The closure of any one of the preceding claims wherein the annular 
5 protrusion has a resiliently flexible member extending outwardly from or 

adjacent the peak of the annular ridge, the resiliently flexible member 
serving to extend the area of the seal between the second portion and the 
container end portion on attachment of the closure to the container. 

8. The closure of claim 7 wherein the resiliently flexible member extends 
10 downwardly and inwardly from the peak of the annular protrusion prior to 

attachment of the closure to the container end portion. 

9. The closure of claim 7 or claim 8 wherein the resiliently flexible 
member tapers in thickness as it extends away from the second portion of the 
sealing rib. 

15 10. The closure of any one of the preceding claims wherein a screw thread 
is provided on an inside surface of the skirt portion that is adapted to engage 
with a corresponding thread on the outer surface of the end portion of the 
container. 

11. The closure of any one of the preceding claims wherein the first 

20 portion of the rib comprises a thickening of the skirt portion in the region 
adjacent the skirt's connection to the top portion. 

12. The closure of any one of claims 1 to 10 wherein the first portion of the 
sealing rib is formed radially inwardly of the skirt portion with an annular 
space therebetween. 

25 13. The closure of any one of the preceding claims wherein the inner 
surface of the first portion is substantially cylindrical. 

14. The closure of any one of claims 1 to 12 wherein the first portion of the 
rib has a thickness that increases as it extends in a direction away from the 
top portion of the closure. 

30 15. The closure of any one of the preceding claims wherein the sealing rib 
includes a third portion connected to the second portion at or adjacent the 
circular edge of the second portion and. prior to attachment of the closure to 
the container, extending generally axially away from the top portion to a 
distal end. the third portion being substantially no thicker than the second 

35 portion and having a length longer than its thickness. 
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16. The closure of any one of the preceding claims wherein the closure is 
made from polyethylene. 

17. The closure of any one of the preceding claims wherein the closure is 
formed in one piece. 

5 18. The closure of any one of the preceding claims wherein the closure has 
a tamper evident band adapted to provide an indication of removal or 
attempted removal of the closure from a container. 

19. The closure of claims 18 wherein the tamper evident band extends 
from the skirt portion by connection through a plurality of frangible bridges. 
10 20. The closure of claim 18 or claim 19 wherein as the closure is removed 
from a container, the tamper evident band provides an indication of this 
removal either before or as the second portion of the sealing rib disengages 
with at least the outer surface of the end portion of the container. 

21. The closure of any one of the preceding claims wherein an underside 
15 of the top portion of the closure has an engagement means comprising a 

continuous or segmented annular ridge radially inside of the sealing rib. 

22. The closure of claim 21 wherein the upper side of the second portion 
of the rib has a complementary engagement means comprising a continuous 
or segmented annular ridge and wherein, on attachment of the closure with 

20 the end portion, the complementary engagement means are adapted to 

interlock thereby holding the sealing rib touching the underside of the top 
portion stationary and causing the second portion of the sealing rib to be 
disposed over a still greater area of the underside of the top portion as well as 
the outer surface of the end portion. 

25 23. The closure of any one of the preceding claims wherein at the line of 
meeting of the first and second portions of the sealing rib, a weakened zone 
or annular region of weakness is provided to assist even deformation of the 
second portion relative to the first as the closure is attached to the end 
portion of the container. 

30 24. A mould for forming a closure as defined in any one of the preceding 
claims. 

25. A container having an opening defined by an end portion of the 
container, the end portion being sealed by a closure according to any one of 
claims 1 to 23. 

35 26. The container of claim 25 wherein the container is used in an aseptic 
or hot fill process. 
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27. A method of forming a closure as defined in any one of claims 1 to 23. 
the method comprising the step of moulding a synthetic plastics material in a 
mould. 

28. The method of forming a closure as defined in claim 27 comprising the 
5 step of injection moulding the synthetic plastics materials in the mould. 

29. A method of applying a closure as defined in any of claims 1 to 23 to 
an end portion of a container, the method comprising the step of turning the 
closure onto the end portion of the container until the closure seals the 
container. 
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|;]jiareby daim foreign priority benefits under TiHe 35, U«i«d states Code. §1 19(a)-(dj at Section ;65(b> of any fweignj and/or international applications) for 
{rgatent or Inventor's certificate or Section 365(a) of any PCT International appllcsBan(s) designating at least one country other than the United States of 
J : America listed below and have also kJenHfieri below any foreign application^) for patent or invents r's certificate or anyjpcT intamaSonal application^) 
; designating at leasi one country other than the United States of America Bled by me on the same subject matter having a filing aate before that of the 
I application's) of which priority is claimed: ! 

! PRtOR FOREIQN/PCT APPLICATlON(S) AND ANY PRIORITY CLAIMS UNDER 35 O.S.C. 119 



COUNTRY 
• (If PCT, indicate "PCT) 


APPLICATION NUMBER 


DATE OF PILING i 
([lay, month, year) ': 


PRIORITY CLAIMED I 
UNDER 35 (JSC ,118 J 




9906154.7 


March 18, 1999 ! - j KJYes □ No j- 






I I I 








L ^ 
















I hereby etaim the benefit under33 USC §11 9(e) of any United Statue provisional application's) liste'd below. 1 




/application Number 


Filing Pets 







1 hereby declare that all statement made herftin of my own knowledge are true and (hat all statements matte on information and belle* are believed to be true; and 
further that these statements were matfe with the knowledge that willful felSe statements and the like so made are punish'abte by fine or imprisonment, or bDth, 
Under section 1 001 of Title 18 of the United States Code, and that such wIlHtil talse statements may Jeopardize the validity of the application or any patent issuing 
thenwn. 


/Signature of Inventor 201: 


Signature of iiyMtor 202; 


Signature of Inventor 203: 






2.2-- (-0 2- 



I hereby cfcirn the benefit under Title 35. United States CodB, §120 of any United States applies !ion(s). or §365(c) of any PCT international applicatscn<s) 
designating tho United States of America that is/are listed below and, Insofar as the sub|ect matter of each of tha claims of this application is not disclosed in 
thaVthose prior applicalion(s) in the manner provided by the first paragraph of Tllta 35, United States Code. §nz,l acknowledge the duty to disdosa information 
which is material to patentability as defined in Tltls 37, Code of Federal Regulations, §1 ,56 which occurred ber*/»an the filing data of the prior appKcMion(s) and 
trie national or PCT international tiling data of this application. ; 
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U-S, Application Number 


U.S, Filing Date 
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:trie Patent and Traderrark Office connected therewith: Stephen a. Sucker. Reg. No. 2S_527j_Jt5hn G. Bisbikis, Reg. No.. 37,095; Christopher D. Short. Reg. ) 
iMo , 46,578;_ Daniel Bucca, Reg, No. 42 363: 'Ke nneth U Cage, Reg. No, 26.151; "IJeHBfeTchen, Reg. No. 42.40*: Bernard"?*, Codd, Reg. No. 45,4-29|_: 
Lawrerce T. Cullen. Reg. No. ^^^ T^l De^insky, Reg, No. Z8.5S3; (mrgareTMrOOTTcan. Reg. No. 30,879; Shamlta De. Etienns-Curnmlngs. RegTNb. 

Rafnyar M. Farifl, ! RSg:TSoT"ie>92; Brian S. Fergusann^prNe. 36,301; Michael £, Fogariy^Bc-^-^gtigSj John R. Fuisz, Reg. Na. 37,327. 
yftfiem, F, Gsdlano, Reg, No. 37J ^"KeWSTSeorge. Refl. No. 34,111; MaSiSTvTGnjmblhg, Reg. No. 44,427; John A. Hanklns. Reg. NoJ^QZSj.Eric j 
U. Kraus, Rag. Ho l MJ9& CatherinelCrupka, Reg. No. 4e.2Z7ji3I§P5rUver. Reg. NoJ&Jt&Jtapheel V. Lupo, R»g, Na_28 l 35|LjPiJfrrien' Y. Mathis III, ; 
;;! fleg. No. 44Jpj£McEaaXMesdns, Rsg. N o. 33.d2^TPa wnL^lmer. Reg. No. 41,53a; Joseph H, Paquin, Jr., Reg, N5T31T647; Scott O. Peul, Reg. 
No. 42.9B5^Wj5iam D. Pegg, Reg. Ho.jQJftgi&dStrt LPrice, Reg. No. 22.J.S.S;., . Gene Z. RuMnson, Reg. No, 33.3 51; MafisWDT'Ssadat; Reg, No. P. 
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